The objective of this study is to explore business courses performance factors with a focus on accounting and finance. Course score interrelations are assumed to represent interpretable constructs of these factors. Factor analysis is proposed to identify the constructs that explain the correlations. Factor analysis results identify three sub-groups of business core courses. The first group is labeled as management-oriented courses. Accounting, finance and economics courses are separated in two groups: the prior courses group and the subsequent courses group. The clustering order of these three groups was attributed to underlying performance factor similarities. Then, the groups are compared by the pre-assessed ratings of course specific skills and knowledge. The comparison suggests that course requirements for skills and knowledge were the latent variables for the factor analysis. Moreover, multivariate regression analyses are employed to reveal the required level of verbal and quantitative skills for the groups. Management-oriented courses are differentiated from others with requiring verbal skills, managerial skills and knowledge more. Introductory courses require quantitative and analytical reasoning skills more than the subsequent courses in accounting, finance and economics. Mathematics course score fails to be a suitable proxy of numerical processing skills as an accounting course performance factor.
INTRODUCTION
Academic success is of primary importance to students in pursuit of their career goals. It is also critical for faculty members and educational institutions to gain reputation in the challenging competition for attracting the most promising students. Thus, determinants of student performance have drawn the attention of researchers. Different factors affecting business course success have been investigated. The most notable factors are required skills and knowledge, student demographics and background, motivational effects and educational factors external to the student attributes.
This study explores business core course performance interrelations with a focus on accounting and finance courses. Analysis of the correlations between course scores provides interpretable information for the underlying performance factors. We propose a novel decomposition technique for an analysis of course performances. Factor analysis identifies the constructs that explain correlations among business core course scores.
Factor analysis identifies three sub-groups of business core courses that exhibit a clustering order, which can be attributed to underlying performance factor similarities. All of the management-oriented courses are clustered in one group. Accounting, finance and economics courses are separated into two groups by their course sequence. In factor loadings descending order, the third group is the prior courses set and the second group is the subsequent courses set for accounting, finance and economics. A post hoc analysis and multivariate regression analysis are then employed for these groups of courses to gain understanding of the latent factors. The results of these analyses suggest that required skills and knowledge are important for being successful in business core courses.
The analysis structure is also designed to test individual course performance relationships mainly for Financial Accounting, Cost Accounting and Auditing. We adopt a more comprehensive approach to accounting course interrelations. However, analyses cover other business specialties as well, particularly finance, economics and business management courses. We integrate the analysis of performance factors for accounting and these courses. Analysis outcome provides guidance for instructors and faculties to equip future accountants with proper skills and knowledge for pivotal roles in business functions. Vocational education program designers may benefit from the analysis outcome in firms that use job rotation throughout the functional departments. Our interpretation of business core courses performance interrelations may be intriguing for business education researchers who are trained in specialized fields and inclined to design research models from the perspective of their specialty.
Meristosis and Phipps (1999) stated that one of the measures of effectiveness is course performance for comparisons between distance and traditional classroom-based education. They also suggest that a complete set of course performances must be included for a robust comparison of effectiveness between these education techniques. Courses may differ in terms of performance factors which are unequally affected by the delivery process, i.e. distance education. This may cause a generalization problem for the results of single course investigations. An analysis of business course interrelations and performance factors is believed to be useful for distance education researchers who use course scores as a measure of effectiveness.
The paper is organized as follows. First, review of key areas in the literature is presented. Based on the review, a conceptual framework is defined for the determination of proper research environment and variable composition. Then, hypotheses are developed according to the preliminary discussion. The next section proposes research methodology for hypothesis testing. Following section introduces the sample. The analysis outcome is presented afterwards. The discussion section interprets the outcome within limitations and relates to the previous studies. The final section offers conclusions and insights for further research. Doran et al. (1991) hypothesized that performance in an accounting course is a function of gender, general academic performance and ability, and prior accounting course performance. They employed multivariate regression models to explore accounting course performance measured by course scores. Results of the analyses drew attention primarily to course performance interrelations. After these studies, prior course performances were frequently included in both accounting and finance course performance models. Borde et al. (1996) investigated determinants of Introductory Finance performance with similarly hypothesized factors. They considered accounting course performance as a variable and investigated cross-relations between accounting and finance course performances. Having studied the upper level finance course performance determinants Trine and Schellenger (1999) also used independent variables alike. Over time, hypothesized factors have changed depending on different concerns or paradigms, while some factors were retained. These factors can be named as demographics, background and related course performances of student.
LITERATURE REVIEW Eskew and Faley (1988),
One of the important performance factor is overall student ability. It seems plausible to measure overall student ability by grade point average (GPA). Eskew and Failey (1988) , Doran et al. (1991) , Borde et al. (1996) considered GPA as important factor in terms of explaining the students' success of business courses. Kirk and Spector (2006) reported positive effect of GPA on Cost Accounting performance. GPA can be considered as the most frequent and significant among proposed predictors in the literature. Although GPA may contain information about students' ability and motivation, it is hard to differentiate the effect of motivation in quantifiable terms. Mo and Waples (2011), Denny (2014) , controlled for students' choice of major, which was assumed to represent the motivational factors affecting past course performances. However, there is an ambiguous order of causality between choice of major and better performance in prerequisite courses related to that major. It is also possible that a student prefers to study a major which he or she proved to be good at. Another motivation aspect is the link between personality type and course performance. Bealing et al. (2006) claims that there is a relation between specific personality types (sensing-judging) and success of accounting courses. However, Filbeck and Smith (1996) found that personality types perform differently on certain types of examination methods. This means performance results may vary for the same personality types in different means of examinations. Thus, a robust generalization of relationship between personality types-oriented motivation and course performances has not been established yet. Apart from motivational aspects, GPA is deemed to be an objective but merely adequate factor indicative of student ability in undergraduate course work.
Various potential factors effect course performance. Guney (2009) structured these potential factors in terms of their internal relationships. An extensive review of factors in the literature can be found in this research. Guney (2009) points to a two-fold structure of potential factors in relation to students' performance in accounting: student-exogenous and student-endogenous. Age, gender, country of origin, effort, attendance, numerical processing skills, work experience, academic experience and future career motivations are factors related to the student, and thus are called student-endogenous factors. Instructorrelated factors and teaching environment are student-exogenous factors. Student has nothing to do about these and cannot control these for his/her benefit. Examples are teaching quality and competence of lecturer, teaching and examination method and textbook or learning material quality. Guney (2009) introduced the concept of studentexogenous factors in addition to student-endogenous factors and formed a more comprehensive model. However, exogenous variable data were obtained from the questionnaire measuring students' perceptions of teaching. Students' lack of expertise and reporting bias may lead to false evaluation of the factors. That means possible measurement bias. In fact, students' perceptions may be a reflector of their motivation and attitude towards courses, instead of being an exogenous factor measurement.
Related Course Performance as a Determinant for Accounting Course Success
The models which explore factors associated with a specific course success tend to include various variables from each category of the factors mentioned thus far. A favored variable is performance of another course, which is theoretically related to target course performance. The assumption here is that related course performance can be a proxy of the level of knowledge, ability and skill needed for the target course. Related course performance can reflect specific requirements of the target course in a way similar to GPA which reflects overall ability. Thus, related course performance is a valid predictor of target course performance as well as GPA. Eskew and Faley (1988) established a relationship between pre-college study of accounting and the subsequent performance in an introductory accounting course. However, Doran et al. (1991) refers to a more complex outcome regarding the impact of prior accounting knowledge on academic performance in sequential accounting courses. They found that although earlier studies of high school bookkeeping had positive effects on performances in the first accounting course, these studies negatively affected performances in the subsequent accounting course. An attractive indication of this result is a complex relationship among undergraduate courses in terms of varying performance factors. Accounting course performance and non-accounting course performance relations were investigated as well. Tho (1994) found that scores in earlier high school mathematics and economics positively affected the academic accounting performance. Gist et al. (1996) reported positive effect of mathematical skills on performance of accounting students. Mathematics course score is an accepted variable in accounting course performance models in order to take the numeracy level of students into account. Fedoryshyn et al. (2010) fully focused on numeracy and they reported a significant correlation between arithmetic skills and performance in accounting courses.
Majority of the accounting course performance researches focus on sequential introductory accounting courses and upper level accounting courses. Auditing course performance relations are somewhat neglected. Jenkins (1998) investigated the performance in an upper division auditing course and associated it with GPA and critical thinking test score as a proxy for required skills. No other accounting course performance relation was assumed. Thus, auditing course was implicitly differentiated from other accounting courses in this study. On the other hand, the grade in Intermediate Accounting was found as a predictor of student performance in Advanced Accounting and Auditing by Maksy and Zheng (2008 A novel interdisciplinary analysis for economics course performance was conducted by Denny (2014) . The author examined the relationship between student performance in Economics and student attributes in different specialty programs such as Law, Political Sciences and Business Management. This study has a comprehensive approach and has a wider set of course group interrelations. Model of the research has business organization and accounting variables to capture if the student studied business organization or accounting at upper level. It is hypothesized that if student chooses either of these subjects at upper level, then perhaps this indicates an interest in the financial sector, which may make them more motivated about studying Economics. The analysis outcome indicates a negative coefficient with business organization and a positive coefficient for accounting without statistical significance. Thus, the research hypothesis is declined. Therefore, upper level specialty subject selection may be a proxy of pre-existent skills, rather than a proxy of motivation. Accounting students seemingly have required skills for Economics more than Business Organization students. Denny (2014) (2014) examined the determinants of performance on distance education students who completed three years of financial accounting to obtain a Bachelor of Accounting Science degree. Their results showed that mathematics background and prior academic performance were both significantly associated with student performance throughout the financial accounting subjects. Moreover, they reported that students' prior accounting knowledge improved the outcome especially for the first year-courses. Arbaugh (2005) pointed that studies comparing business disciplines such as accounting, finance, marketing and management were limited and he conducted a discipline-level analysis on an internet based business program. The results imply that course grades are affected by subject matter. This study argues for a greater emphasis on multi-course and multidisciplinary studies to establish generalizable predictors of on-line course effectiveness. Here, we recall that the courses may differ in terms of performance factors which are unequally affected by the delivery media and techniques. In this sense, course score interrelations and performance factor analysis may be fruitful for effectiveness studies of distance education.
CONCEPTUAL FRAMEWORK
Thus far, course performance interrelations have been presented from various studies that mainly investigated the performance determinants of courses from individual fields, particularly Accounting, Finance and Economics. These studies do not necessarily focus on the related course performances as independent variables in their analyses. These studies include a few related course performance variables in their independent variable set. From our point of view, most of the variable sets are arguably problematic. First, basic demographics (age, gender, ethnicity, etc.) are often employed without introducing a conceptual background. Analysis results of these variables yield less knowledge without theoretical reasoning. Second, some variables may contain considerable measurement error. According to Mo and Waples (2011, p.106), "most of the analyses use data collected from questionnaires that are inherently subject to self-selection bias". A remedy for this problem is to observe the student. However, Garcia and Jenkins (2003, p.29) stated "This may lead to a Hawthorne Effect with performance improving simply because student knows that observation is taking place". Measurement bias may occur by the influence of the observer on the students' behavior. In contrast, related course score as a predictor of course performance is a legitimate and objective variable with minor measurement error. A third concern is the arbitrary composition of explanatory variables, particularly for the related course performances. Some course relations are taken into account and some other courses are neglected without expressing the rationale. Required skills for business courses may be structured into sub-groups of courses. There may be relationship patterns among courses which indicate an important factor to be controlled in course performance prediction models. Based on these arguments, we concentrate on performance interrelations for Accounting and Finance in undergraduate business program.
Course performance is usually measured by course grade or final course score. For a robust comparison of course performances, factors that Guney (2009) mentioned as studentexogenous have to be considered for the research environment. Course score comparability depends on the equivalence of performance factors which are related to teaching, course material and examination. These factors may vary across courses in a regular face to face education program with diverse teaching conditions. We collected research data from Anadolu University Open Education System which has a standardized education process and objective examination for each course. Hence, there is minor concern over course performance comparability and course-specific factors can be observed by course interrelations.
Research Environment
Equivalence of performance factors such as the teaching method, course material, examination and evaluation methods were mentioned to be important for a robust course performance comparison. Distance learning with a standardized education process is suitable for this type of research. Accordingly, we preferred distance learning environment, namely Anadolu University Open Education System (OES). Anadolu University OES develops and distributes large scale programs via printed and web based materials to students in Turkey, Azerbaijan and 6 European countries. Anadolu University, which has completed the 33rd That means accounting courses are the most important courses for a beginner accountant. However, it is important to understand costs and income (accounting and finance insight) to do any effective planning and related performance evaluation (management insight) in a given market structure (economics insight). Thus, business core courses are the most important and theoretically integrated components of accounting and finance education. An a priori assumption had been made and the following groups of courses were taken into account as business core courses: management and organization courses, Principles of Economics and courses for accounting and finance. Although it is somewhat difficult to form theoretical transitions between selected subjects and marketing, Introductory Marketing Course was added for conducting a more comprehensive research. Course set determination process was carried out under scrutiny and core courses were retained as much as possible, while observation maximization was a minor criterion.
A detailed review of course contents helped us distinguish which courses are to be considered as business core courses. As being educational members of Anadolu University OES undergraduate business program, we were able to obtain content information of the courses. Each of the courses has a standardized study material and course information documentation, which are helpful for an unbiased elimination process.
The International Accounting Education Standards Board determined three business core components in the International Education Standards documentation (IES 2, 2012).
The primary knowledge part of professional accounting education programs is shown under three major headings: 1. Accounting, finance and related knowledge; 2. Organizational and business knowledge; and 3. Information technology knowledge and competences. From our point of view, first and second major components are core competencies. The third component is a complementary competency for the contemporary business environment. In addition to this, learning process and applications for information technology (IT) courses are divergent from business core courses. Inclusion of IT courses would hamper a sound performance comparison. For the purpose of the study, IT course is compromised, even though it is essential for business job requirements. Eventually, except for IT, our set covers IES 2 major education headings.
In an undergraduate program, final evaluation of student success is the overall score which determines whether or not the student passes the course. A-F basis grading may also be a good proxy for student performance, yet some information loss is possible due to the wider gap between grades. Fedoryshyn et al. (2010, p.97) argued that "the numerical grade provided a more precise measure and differentiates students with the same final grade but different numerical averages". Celik and Ecer (2009) used examination scores as measures of knowledge and skills acquired by students. One can argue that being enthusiastic about a course distinctly may lead the student to study more and score high. Thus, the overall score may inform less about being capable or skilled. Without involving any debate over which one is more dominant on success, overall score is considered as a valid proxy for students' course specific abilities. In the set, there is at least one course for each year and both courses are taken if the course is separated into two semesters. Therefore, any potential year/semester related factors can be captured. Student may perform better or worse in a specific period due to time-varying factors such as psychological condition and level of workload. If there is a strong relationship among courses which are taken in specific period of time, this may indicate that course performance is not a good indicator of student ability. Non-appearance of such a factor provides additional validity for the variables. 
METHODOLOGY
The research design is clearly described and appropriate for the purpose of the study. Overall scores are the measured variables for the structural analysis of underlying performance factors in undergraduate business program. In this phase, an analysis methodology is required to identify interpretable constructs that explain correlations of measured variables. The constructs are to be revealed by distinguishing course sub-groups in business core courses group. These sub-groups are assumed to be formed by some underlying variables (for example required skills and knowledge), which can be defined as latent variables. Exploratory factor analysis is appropriate for the research objective, as it is a suitable approach to identify unobservable variables that account for correlations among course performances.
Identifying clusters of variables based on the interrelations technique is generally implemented for three main purposes. First one is to reduce data to a more manageable size, while keeping as much of the initial information. This application also helps mitigating multicollinearity problems in a multivariate regression. Second is to construct a questionnaire to measure underlying variables. This is the common application of factor analysis in related literature; generating factor analyzed variables from a questionnaire and adding them into the multivariate regression models. A third application of factor analysis is to determine the structure of a set of variables. We adopted the third application of factor analysis. Instead of having limited observations and artificially created questionnaire variables, our research covers a vast observation set (11,646 students graduated in 2015) with naturally formed variables (students' overall course scores). This manner resembles more of a natural science factor analysis. While it is preferred to calculate standard beta coefficients for regression models, there is no such application for the factor analysis; log-transformed variables are considered adequate. When the raw data is used in factor analysis (the outcome is not reported in present study), the components are identical to the log-transformed results. This can be interpreted as robustness of the analysis. However, there is difference in factor loadings and we believe that the log-transformed loadings are more accurate.
Factor Analysis
Correlation coefficients for each pair of variables were calculated first. Correlation matrix helps clarify course interrelations and allows for a reproduction of factor analysis outcome (see Appendix A). There is no negative correlations among courses except one, which is almost zero. Wider range of correlations could be monitored if course set was not internally consistent. Supporting courses from other disciplines, e.g. Mathematics, Law and Information Technology might show negative correlations due to greater difference in prerequisite skills and knowledge. In our study, the course set is limited to business core courses in the program and thus, positive correlations are observed as expected. Table 3 .
When inspected as a whole, factor analysis decomposes the components of business core courses are clustered in smaller internally correlated sub-groups. Here, factor analysis outcome exhibits three groupings of courses that contribute students' performance on a business core course set.
The first component is the most influential course group which covers management courses. We will use a label, Table 4 has a four category rating scale (0-3), where zero represents "no contribution". According to the program objectives, courses are designed to develop the attributes presented in Table 4 . From another perspective, these attributes are the required skills and knowledge to be developed for being successful in a specific course. In this manner, average ratings are comparable so as to reveal sub-group differences in terms of skills and knowledge.
First, the sum of average ratings are in the same order with the factor loadings. MAN has the most contributive courses to the program objectives. AFE-2 and AFE-1 have similar contribution ratings for similar items. MAN differs from the others with higher ratings, except for analytical thinking and problem solving skills. MAN has notably high ratings for organizational and managerial skills. Thus, a name such as management-oriented courses is appropriate for MAN. This group of courses require (or develop) verbal skills more than AFE-1 and AFE-2 courses. Some courses have lower total ratings than others. As mentioned before, we selected five items from a larger set of objectives in the documentation. This may be the reason for an unbalanced total ratings among courses. Nevertheless, this unbalance is not a handicap for our intent. Post hoc analysis provides evidence for the fact that sub-groups of courses are formed according to required skills and knowledge.
Regression Analysis
In the previous section, factor analysis has revealed sub-groups of courses according to course interrelations among business core courses. However, undergraduate business program has many supplementary courses that further equip students for their professional career. Some supplementary courses may have performance determinants similar to accounting and finance courses. For example, Guney (2009) reported this similarity as the predictive power of a specific course (Mathematics) score on a target course (Accounting) performance. In this section, regression analysis is proposed to test null hypotheses H0.5-H0.10, which are in line with the previous studies. Our interest is the underlying performance factor similarity, instead of predicting course performance. This will establish business core course interrelations with supplementary courses, particularly Mathematics and Statistics.
The studies that have been mentioned thus far mostly controlled GPA as a measure of general student ability that affects individual course performances. GPA has the potential to be the most effective and statistically significant explanatory variable in course performance regression models. Hence, it has to be controlled when regressing the course performances. In our model, GPA is an average of course scores weighted by their respective ECTS credits.
Our scheme aims to explain target course score as a dependent variable by a bivariate regression model. The independent variables are related course score and GPA. Multicollinearity may be a concern, as both GPA and individual course scores measure similar attributes. However, the research data exhibits lower intermediate level of correlations. In addition, variance inflation factors (VIF) are below 3 for the entire set of bivariate models with raw data. These indicate a low risk of multicollinearity.
Coefficient interpretation for the same scale variables is straightforward. A single unit change in the independent variable results in several unit changes in the dependent variable which is equal to the respective regression coefficient of the independent variable. However, comparison of independent variable coefficients may be inaccurate with incompatible means and standard deviations. On the other hand, standardized coefficients are comparable as they all refer to a one standard deviation change in their respective independent variables rather than a one unit change. In the regression outcome, standardized coefficients are reported as well.
Regression Analysis for the Components
Factor analysis suggested three components of courses that contribute students' performance on a business core course set. MAN covers management-oriented courses. AFE-2 and AFE-1 cover accounting, finance and economics courses by their sequence. These patterns may be caused by similarities within group courses in terms of required skills and knowledge. As it is presented in Section 1: Literature Review, prior studies found that Mathematics course score was a positive predictor of course performance for accounting, finance and economics courses. We interpret these findings as the sign that quantitative and analytical reasoning skills are in the required skills set of those courses. AFE-1 and AFE-2 courses may differ from MAN courses with a significant coefficient of Mathematics score variable. A similar result can be expected for the Statistics score, as it is another quantitative course in a business undergraduate program. Bivariate regression output for Mathematics and factor analysis sub-groups interrelations are presented in Table 5 . Significance values in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01
The undergraduate business program comprises mathematics courses (MAT105, MAT106) in the first and second semesters of the freshman year. Statistics courses (IST201, IST202) are delivered in the first and second semesters of the sophomore year. These courses are averaged into single mathematics and statistics course scores. Course scores in each subgroup are averaged into a combined group score. Bivariate regression output for statistics course and factor analysis sub-groups interrelations are presented in Table 6 . Significance values in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01
Regression models in Table 5 and Table 6 The negative coefficient in Table 5 and Table 6 may be explained as a potential antagonism between verbal-oriented and quantitative courses. In the business program, some students tend to develop verbal skills and somehow neglect quantitative skills which result in a quantitative course apathy or discouragement. Inversely, some students tend to develop quantitative skills and neglect verbal skills, which result in a verbal-oriented course apathy or discouragement. This may be observed by regressing business course scores with completely quantitative (Mathematics, Statistics) or completely verbal-oriented (Linguistics) course scores. Accordingly, a regression outcome with basic verbal-oriented course score coefficient is expected to be opposite to Table 5 and Table 6 quantitative course score coefficients. The undergraduate business program comprises introductory linguistics course (TUR201), which is deemed to be a completely verbal-oriented course. Bivariate regression output for Introductory Linguistics course and factor analysis subgroups interrelations are presented in Table 7 . Table 10 . Business Ethics is a verbal-oriented course, so it may require skills similar to MAN, which covers Auditing. A significant coefficient in Auditing course regression may stem from the required skillset instead of corresponding interests. Thus course sub-groups are also regressed with Business Ethics to control validity of a possible interpretation that establishes a relationship between Auditing and Business Ethics. Business Ethics course score coefficient is positive and significant for Auditing course score, while it is insignificant for MAN average score. Business Ethics and Auditing relationship seems to be independent from the required skill similarity within MAN. The coefficient is negative and significant for both AFE-1 and AFE-2 that cover accounting, finance and economics courses. This pattern supports studies indicating that Auditing is the most suitable course for ethical topics. Null hypothesis H0.10 is rejected in favor of the Ha.10 alternative hypotheses. To conclude, our finding is: Ha.10: Business Ethics score is a significant predictor of Auditing score Inferences can be based on the forming of courses in the sub-groups MAN, AFE-1 and AFE-2. First, time-varying factors have minor effect on course performances. If these factors were in control, the same year/semester courses would possibly be in the same sub-group. In the analysis outcome, each group has a scattered set of year/semester courses. Second, main sub-groups for accounting do not comprise Auditing course, which is essential for a student dedicated to pursue an accounting career path. A similar finding can be highlighted for a finance course, namely Financial Institutions and Markets, which is a fundamental subject for potential finance professionals. Therefore, career motivation may be argued to be a less important performance factor for accounting and finance students.
Course sub-groups are compared by the pre-assessed ratings of course specific skills and knowledge. The ratings are obtained from the assessment of course contributions to program objectives in the business program documentation. MAN has a high rating for organizational and managerial skills. Thus, it can be labeled as management-oriented courses. This group of courses require verbal skills more than others. AFE-1 and AFE-2 have similar contribution ratings for the skills. Thus, program objective ratings provide inadequate evidence for the AFE-1 and AFE-2 courses being formed by the program objective set of attributes. However, the findings are encouraging for widening the analysis of required skills and knowledge as a major performance factor.
Factor analysis suggests three components of courses that contribute to students' performance on a business core courses program. MAN covers management-oriented courses. AFE-1 is the introductory courses set, while AFE-2 is the subsequent courses set for accounting, finance and economics. Quantitative reasoning skills may be the performance factor that distinguishes AFE-1 from AFE-2. To test this argument, AFE-1 and AFE-2 group average of course scores is regressed onto quantitative course overall score and control variable GPA. The analysis outcome indicates that the introductory courses require quantitative and analytical reasoning skills more than the subsequent courses in accounting, finance and economics. Both the introductory and subsequent courses are concerned with monetary subjects from the business perspective. However, students' first encounter with these matters may be confusing to some extent. In accounting, finance and economics introductory courses, analytical reasoning skills are essential for a fresh learner to comprehend a complex set of fundamental concepts and connections between. When AFE-1 and AFE-2 courses are modeled as individual courses, each model has a positive coefficient for quantitative course scores. However the coefficient for Financial Accounting performance model is statistically insignificant and relatively lower.
Quantitative course scores partially explain clustering order of AFE-1 and AFE-2. Interest towards monetary issues may be a supportive performance factor which correlates course scores of accounting to finance and economics. Further research could be conducted for motivational performance factors, including interests involved to monetary subjects. This type of study requires methods of data gathering different than our research.
An unexpected outcome of our analysis is the negative and significant coefficient for linguistics course in the regression models for AFE-1. Our prediction was insignificant and low effect of verbal skills measured by linguistics course. Another unexpected outcome of our analysis is the negative and significant coefficient for quantitative courses in the regression models for MAN. Here, we predicted at least a non-negative effect of quantitative skills. The outcomes indicates a contradiction of performance factors for MAN and AFE-1 courses. Further research is suggested for motivational performance factors, including interest in quantitative and verbal-oriented subjects. Structure of the performance factors for the courses vary depending on the program properties and the applicant profile. In the present research, the data was collected from A.U. Open Education System, which has a mission to ensure educational opportunity by providing quality university education. The program accepts students with different motives. In our research environment, motivational factors such as career motivation may not be as important as in a face to face education at a top-notch university. Additionally, a research sample from graduated students limits us to control the level of motivational factors, which may affect course score interrelations and distort the interpretation of performance factors. This limits the generalization of our results and can be considered as a weakness of our research. However, presumably minor importance of motivational factors with a standardized education process refine the analysis of course performance interrelations based on required skills and knowledge. We present business core course interrelations that reveal performance factors, notably for required skills and knowledge. We hope the findings to be beneficial for further studies investigating the determinants of business course performances.
CONCLUSION
This study explores business core course performance interrelations with a focus on accounting and finance courses. Analysis of the correlations between overall course scores provides interpretable information for the underlying performance factors. The analysis suggests that course requirements for skills and knowledge are effective performance factors for our research data. This verifies the usage of examination scores for gained skills and knowledge as an education output in efficiency analysis of academic departments (Celik & Ecer, 2009 ).
The analysis outcome indicates that the introductory courses require quantitative and analytical reasoning skills more than the subsequent courses in accounting, finance and economics. Management-oriented courses differed from these courses with requiring higher verbal and organizational skills. Auditing, Financial Institutions and Markets have main performance factors that are similar to management-oriented courses. Skill based forming of these groups implies less relevance of accounting related skills for Auditing course performance. In addition, Auditing is the most suitable course for ethical subjects among business core courses.
The research is designed to expose the course interrelations investigated in the previous studies. Mathematics and Statistics scores are significant predictors of finance and economics course scores. On the contrary, Mathematics score is not a significant predictor of Financial Accounting and Cost Accounting scores. Thus, Mathematics score fails to be a suitable proxy of numerical processing skills as an accounting course performance factor. Cost Accounting differs from Financial Accounting in the use of statistics. In the analysis outcome, Statistics score is a significant predictor of Cost Accounting course score. Thus, statistical knowledge is a performance factor for Cost Accounting.
Results of this study provide a benchmark of course interrelations for researchers who controlled for related course scores in their performance prediction models particularly for Accounting. The analysis results may also be indicative for finance, economics and management course performances studies. The statistically clustered course scores imply similarities between courses, which have been separately investigated thus far. This may promote a multidisciplinary approach and result in further research that defines the common and unique performance determinants for business courses. 
